Adjacent segment degeneration following lumbar spine fusion and lumbar discectomy remains a widely known problem, but due to insufficient knowledge regarding the factors that contribute to its occurrence it is difficult to diagnose considering the fact that it has variable presentation in terms of the symptoms it produces, the time frame for its occurance and radiological changes. Our study shows that both in single level discectomy and post instrumented fusion and is marginally more in post single level discectomy without fusion. In both groups cephalic segment is more affected as compared to the caudad segment. There is a significant relationship between radiological degeneration and the clinical adjacent segment degeneration. It has been seen that there is a significant relation between degeneration and chronic smokers both radiologically and clinically. Since there is only marginally difference, we hold on to our hypothesis that the role of natural degeneration is more compared to the role of instrumented fusion causing adjacent segment degeneration. Thus we have to rule out natural and post surgical causes of adjacent segment degeneration leading to different clinical complaints of the patient and manage it accordingly.
Introduction
Adjacent segment degeneration (ASD) following lumbar spine fusion and lumbar discectomy remains a widely known problem, but due to insufficient knowledge regarding the factors that contribute to its occurrence it is difficult to diagnose considering the fact that it has variable presentation in terms of the symptoms it produces, the time frame for its occurance and radiological changes [1] . Another of the challenges is to distinguish it from the more common age-related degenerative process. Our understanding of biomechanics of spine is increasing hence the indication of adjacent segment degeneration in increasing by the day. Also, indication for spinal surgery are increasing hence there is increase incidence of degeneration. A concern regarding posterior lumbar spine fusion is the potential for adjacent segment degeneration cephalad or caudad to the fusion segment. The degeneration has to be seen in a segment above and below. Many new instrumentation and technique are being marketed with a goal to halt progress of asd or prevent it. So, it would be worth for every spine surgeon to be familiar with the topic and new instrumentation. This study is an attempt to explore the possibility of adjacent segment degeneration after index Surgery, its time pattern and its clinical behavior. This study also explore current views on newer fusion technique and its impact on outcome of ASD. Adjacent segment degeneration in the lumbar and lumbosacral spine has been studied and Radiographic signs of degeneration of disc spaces adjacent to the site of a lumbar fusion discectomy may lead to clinical symptoms of radiculopathy, discogenic pain, or stenosis referable to that level.
Materials and Methods
This is a retrospective study of patients who underwent discectomy and instrumented Fusion of Lumbar Spine in Kempegowda institute of medical sciences and Hospital, Bangalore for Study Period Of 2012to 2017. This study has been reviewed by the ethical committee and all the cases have been well informed about the study and written informed consent were taken from all the cases.
Inclusion criteria
1. All patients who underwent fusion and those who underwent discectomy in lumbar region will be included 2. Minimum 2 year period of follow up is the requirement In the 20 cases of discectomy in our study 15 cases are of l4-l5 discectomy while out of 20 cases of instrumentation 12 cases are of L4-L5 Fixation In our study of 20 cases of discectomy 25%percent patients were addicted to tobacco, 35% were addicted to smoking and 10% to alcohol, on the other hand instrumented cases tobacco and smoking addiction were present in 25% each cases while 20% cases were addicted to alcohol. In our study we considered vas scoring for clinical outcome of the patient post discectomy and instrumentation and found out maximum patients in both the groups were under the score of 1 Score  Cases  %  1  12  60  2  2  10  3  3  15  4  3  15  5 -- Instrumentation  SCORE  CASES  %  1  13  65  2  2  10  3  3  15  4  2  10  5 --
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For our study we have taken oswestry scoring for clinical outcome in patients with spine pathology and found that maximum cases from each group are at grade 1 
Discussion
In our retrospective study from 2012 to 2017, a total of 40 cases of post single level discectomy (20) and post instrumented fusion (20) were taken into consideration who fulfilled our inclusion criterias and were analysed accordingly. The average age among the discectomy group was 49 years (20-70 years) and for instrumented fusion was 54(20-70 years).  In our study for discectomy male patients constitute maximum of 70 percent of the cases while for instrumentation female patients constittute 65%  In our study of 20 cases of discectomy 25%percent patients were addicted to tobacco, 35% were addicted to smoking and 10% to alcohol, on the other hand instrumented cases tobacco and smoking addiction were present in 25% each cases while 20% cases were addicted to alcohol.  As far as co morbid status is considered, in discectomy group 6 had T2DM and 5 had hypertension while in instrumented fusion group 6 had T2DM and 6 had hypertension The average follow up period among discectomy patients was 2.45years (2-3 years) and for instrumented fusion 2.3 years (2-3 years) Of the 20 cases in consideration for discectomy 5 were addicted to tobacco chewing, 7 to smoking and 2 to alcohol while 20 cases in consideration for instrumented fusion 5 were addicted to tobacco and 5 to smoking and 4 to alcohol. Our Study  40  2 Yes Sanden et al. [2] 1345 2 Yes Glassmann et al. [3] 71 4 Yes Pearson et al. [4] 53 5 Yes In our retrospective study of 40 cases we found that disc degeneration is naturally aggrevated with smoking which is co relatable to other studies and is significant cause of degeneration In our study of the 20 discectomy cases, discectomy done at L3-L4 level were 3(15%),L4-L5 15(75%) and L5-S1 2(10%) And of instrumented fusion at L3-L4 level 3(15%), L4-L5 level 12(60%) and L5-S1 5(25%). Our study was graded using modified pfirrmann grading 6 . Both the groups cephalic and caudad segment degeneration were considered. In post discectomy cases cephalic segment had grade 3-4 (20%),grade 4-5 (25%),grade 5-8 (40%),grade 6-0, grade 7-2(10%) and grade 8-1 (5%) while cephalic grading post instrumentation had grade 3-4 (20%),grade 4-8(40%),grade 5-4 (20%), grade 6-4 (20%) cases. On the other hand grading of caudad segment for discectomy is as follows grade 3-6(30%),grade 4-3(15%),grade 4-3(15%), grade 5-3(15%), grade 6-4(20%), grade 8-1(5%) while for instrumented fusion was grade 3-7(35%),grade 4-7(35%), grade 5-2(10%), grade 6-1(5%), grade 7-3(15%),grade 8-0. Discectomy  Instrumentation  Grades  Cases  %  Grades  Cases  %  3  6  30  3  7  35  4  3  15  4  7  35  5  3  15  5  2  10  6  4  20  6  1  5  7  --7  3  15  8  1  5 8 --
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Conclusion
Adjacent segment degeneration occurs both in single level discectomy and post instrumented fusion and is marginally more in post single level discectomy without fusion. In both groups cephalic segment is more affected as compared to the caudad segment. There is a significant relationship between radiological degeneration and the clinical adjacent segment degeneration.
It has been seen that there is a significant relation between degeneration and chronic smokers both radiologically and clinically. Since there is only marginally difference, we hold on to our hypothesis that the role of natural degeneration is more compared to the role of instrumented fusion causing adjacent segment degeneration. Finally we conclude that longer duration of study with more number of cases would probably throw more light on adjacent segment degeneration and might be helpful for further research and scientific purposes.
